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2l^m ^-2-, i<i!*g ^-^(42)21 37l» 2}-Xl ^5»4^, ^**1 3^ i<?] 

<g 21-3(42)21 37l«- 3.7]} <r &4. 
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-g- W% 2l*>^, ^110 fc3fl«M, *MJ-*Vfc i*?!^ 5^(42)21 ifl^- 

<HH ^^ofl l°J^i S7l *l-R-«-7fl 1^ ^ $14. °1» *1*fl, *l-8-*V 

^ £ 3°fl £A]sJ 3 7l rifl*<60)» °l-g-« ^ o^cf. ofl^d], £ 3 -g. 

2:71 3*1U00)» ^^*VJ17> « ^-f , A>*^fe 37] «fl*(60HH •fr^S. ^ 

Bl€ ^-*(104)ofl^ «SHr 5t-5L(Xo, YoXlOOW i°lEK44)# 3*H?!ch °1 
"11, 4HM# ^-ajo^Ai ^sV^ 3j-S(Xo, Yo)(100)£- i7l 3]*}3.*\ £ 

Jg^cf. ^£1^-, £ 3°IH ^-a^-S Xo ^ Yo zj-zhfr i^sl^cf. 

°] nfl, £. 8<H1 3:71 ^^1(100)« ^•'3(42)0)1^1 $1*1.3. 

^^*Vfe7Hl n*e*. A>-g-7,>7> $J*Kr ^iL2l 3*13. S*]lH(44)* o^A^fe 3} 
°l<H^7ll4^^I^^Sil4. tftt, <i3^7l7> A>-g-7>Sl ^ofl ^-frS]^ fl-g. 

3-?-, ^>-§-7Hl nfreMfe 3|- -S-*l 0 lfe U^AS. -§-3]°l 

^ **KSL4 ^ Ol ^o-, Af-g-^V^ £ 3°fl 37] Dfl^f(60)ofl 

*1 2:7] ^a](ioo)s] ^-a(xo)* 37]] -a^gsH u c v *^s.s] ^-a]<a 3- 

"J-^o.S.2] -g-*l<y ^flicf 2]7fl ^ ^ H*. ^-ir -f tf*°3. %^o] 

2± ^o_S. -&Z\°]±= f^i4 *o)t ^ $a4. °1 3-f , *l"8-*>fe 
£ 3°)] £.A]^ 37| °fl}f(60HH ±71 3*1(100)2] ^-i(Xo)* 21-711 
^ -§-21 °J 4" «fil2] ^^J±4 ^Tfl «■ ^ SiCf. 

2$, £ IJ-^O-S -g^l^r o| 4: tg-^o.^. -g-zjol^ ^.^-iLCl- -g-o]^ 

^ flcK °1 , <M"8"*1-Tr £ 3<H1 51*13 371 °ll}f(60HH ^71 3*1(100)2] 

^a(Yo)» 21-tii <g3*H ^ u-^je.s.21 -g-ai<y 441* 3 ^0.3.3 -g-z]<y 
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°fl}f(60)<HH 2,71 21*1(100)2) ^X(Yo)» 3711 43 *M # »8-*o.S.Sl -g-3]<y 
4fl^7l» a>-g-s>Jl Sife *Ml2j a]*]] «fl* £2) ^ ^ ^ofi of 

•S-a]^ ^5L» ^£ °1« £ 341 ofl^ fl-«(40A)-fr 

^ Sicf. *)7H, "fl^f(62)fe- cW^ £«3=sl ^?1(70) * a a] 

%>(72)^S tMJ«4. «|« #<H, A>-g-^>7V ^i 7 ] # -g^Al #e} ?1(70 ) 
♦ AlTl] ^Olu). g A] 7|1 2)^1^ ^JEofl *1 $(130)* 

#<H, ^(42)21 ^5=7} €■ St.2.3. 3-?- J£?J^ ^-^(42)^ 

«Bj ol^-sl-ji, i<a^ ^•'3(42)2) ol* ^£.7> ^-2- #0.3. ^ 2.91*3 

^ >fHI, «■ ^^fl ^110 ^TfloflAi >3!^7l2l -§-3]<yofl 14 

€• a9jEK44)2l «>-§- ^SLl- ^5L o|f ^sfl, £ 30)1 £ A]jg o)]^ 

^HOA)^ iolEl(44)2] HV-g- ^Tg^. nfl A]-§-S)fe aV-g- °ll^r(64)« 4 

e« ^ ^7^, «£-§- Pll^f(64)fe cH<a ov^- ^©.71(74) r] aj-g- 

aAl^(76)O.S ^ Si**. o|« #<H, A^V7> ^AJ71» ^3]<^A-1 a_l-g- 

AiSj7l(74)» AlTfl ^0)11 Ml Aj^l ^0.3. ^^AlTl ^5>^ >£-§- ^ £.ofl ^ 
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3Kl32)-§- ^H^, X-M#(76)«1| a>^H «l«fl ^£7V ^ 

il-eflol^cf. 4|« l-o], BV-g- ^£7f feTfl ^4 3 + -!]1^7l2] ^ -g-a!<y 

i?l^(44)fe Yl^HM aV-gsH 3711 -§-^°}cf. n^ES, i°lEl(44)# 
SUfiaWM-S-M^ 0 * S>7lv+, i«lEl(44)e 37)1 °l*^o) ^ nfl, aV-g- 

S?lEK44)7> *]-7fl -g-^l-ycf. ZL^H.S, i°]EK44)# 2^ -g-^Hc,): 

7l>4 *W>7ll €-2-71- nfl, wl-g #>fl sjcf. 

a?!-, ^V-g-71-^ £ 3°fl £7,1^ ^Itt SJ-'SUOAHH i<?l^ ^-^(42)21 
371, S7l $1*1(100), HV-g- ^£ */EE^ °1^ ^£7> cflS. 33353* 

"II. «-S7l» 2^71(90)* i^-f^JI ^ sa^, £ 2<H1 

S S|-<3(40)°1 #*)1 *}£(46)4M cli«eflolE)^l ^gj) 
» -g-zl^A-l 3£*M(92)» io]^s:>JL #^1- ^ 9X±v\, 33€ 371, S7l 
*1. ^8J4 5>/3^ #SL» -g- ^<H1 21^1 3iL £<?1<!J #1H) aJ-8-Al 

a. ^-^o)l s)^ ^a. "J-^HH, £. 2°fl £.7-1^ 

*«(42)* €, a* 3? -f fJ-Wf^ 3<Hi «o v *^S. ^l*Ai ? i7lu|- 

SL9l^ ^(42)21 iflJMM £?1>H(44)# a, ^ ^ + 3<HS. 
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<64> o]^} > ^-tgo! olsfls- §71 ^Sfl, tfigofl a]^. ^ ioltg « 0 V>|]ofl^ 

* ^ si^ si^-^-i- f2sM ^^*vcf. 

<65> SL 9^r £ 2-H1 5La| £ ^1^1 «.( 19 )o)]a^ ^is)^ ^7>^-S] z}-5L( )«- 

^^*>7l Aft £7)^(422 )-§- M-^vfl^ 
<66> £25J£9t ^-g-*}^ -g-sfl ^|i#eflo|£l^ ^. 

<3(46)fi} £Oj^ ^(42)«fl 4^71)3] ^iL-i-# 5."?I^5l-7l# ^) 

^li« #7>^-(422)# o}2fl SE^r « «<^(432)ilS S.°}%*£ ^ 

5U4. ^1 nfl, ^3- ^^'-?-(19)» °l-8-*H *7>^-(422)Sl 

^.sL^El £7}5K 422)2] z]- £ (0)» ^#sVJl, 

<67> £ 10-& £7}^2\ Z)-£# ^JjL ^ ^^7] ^ & # 

cj?il(^440 ^ ^1442 ^7)]s.) a> # ^ ^1S«E1 l^ajo] fl * ]o1 j 

*Rr ^H-fr ^<3i*Rr cj7]l(^444 ^TlDS. o]^o]^. 
<68> Ell^E 10^1 £A|^ JgiL « 0 V^# ^^H- ^ 5a^r ^iL <?) 3 

2] o_) ^AHlcq t?jE^, 4fl^-¥-(19A), oV^^/^^lS ^S-r- (ADC: Ana log 
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. to Digital Converter )(462), ^^-^-(464), ^^5)101^(466) ^ ^H. >y 

^■¥-(468)5. 

<69> SL llofl -a^-?-(19A)fe £ 2<H) £^1^1 ^^^.(19)0] ^aH^, 

*)]1 - ^16 -91^7l-i-(480 > 482, 484, 486, 488 490)3. ^71*1, *\] 

1, 7)12, 7)13, t)H, 7)15 ^ 7)16 ^14'7l-i-(480 , 482 , 484 , 486 , 488 ^ 490) AA 
£ 2°fl a>2|- #oJ £4 £7>SH 4«|$|*}fc. ^Eflo^ jf^flo,] w.^ 

<70> ^1^71(480)^ <M~8-*r7 r JEtl^ ^-^(42)^- Ji^ ioj^ gL,g 

(42)^) ^7l)s}^ ^il-^oll^ Qis\±; ^Jt» S«?l^sl-7] s>>4 o] 

£7>3-(422)-i- «fl , ^7^(422)^ ^-^-fr i!)^^, 

» #3^(7)1440 #711). oi7]Ai ( *)U ^Aj7l(480)5.-?-El #33^r 4fl^ 34 
^ Tfll ^71(480)7} ^Sl£r S.^o)| nfe]- o].^^. 3E£- c|X|« ^Efl7 r ^ ^ 

D J^, 7)|1 ^71(480)3.-^ ^47} oV^n ^EflOl 

^-f, S. lH SAl^ w>2f ^l^-¥(19A)fi1- <H3L *13-t-(464) A>ol<H) ADC(462)7> 
■^71-^o.S. <4e€cf. ADC(462)^ •^^•¥-(19A)S-^E-1 sfM- °)^- 

^ 41^3 ^2r» $313. ^ljr ^3 ^(464)3. 

#^trcf. <« S'S, ADC(462)fe ^-¥(19A)3^-&| #33^ ^Efl^ 
# "£^(PWM:Pulse Width Modulation)*}^, Si # ^2}* 
AjS ^^-(464)3 ^ £4. 

<7i> ols>, ^)ll -ai^^ (480)3] <iM<>fl# AA2\ ^ ^ 
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572> S. 12-cr £ llofl »H -ffl-^7l(480)2l U -M*H14 fi]tt 

fl* ^7>^-(422)ofl 444fe ##(490) ^ ##(490H ¥-43^ 

f)U 41^71(500)5. ^€4. 

<73> £ 12# f25}-a, *fll ^1^71(500)^ ^7V4(422)°-1 4 ^ 444 cf^. a 

n>cH zj*^ o^slo] £7}4(422)-g- 44 ^1 ^+^< <9 )<H1 4s}- 4 

4* 7>^A17|J7, 7 }«!4 4^4] Eflt-tr 34« #34fe 

4£ 4*-2-3. ^4* ^ 5U4. 444, ^7^(422)21 4 4 44 S> 4€: 

44 i 12<>1I £44 a><4 ^-o] ^7>4(422) #A5.44 ^ 4*fl o>x^(506) ^ 
¥ £4 44(502)7} * S. 12oJ] 5144 44 ^e) , ^7>4(422) # 

°-3.¥-4 4 g4| 44(506) ^ ^1 Si* 44(504)7} 3 ^ £ 
<74> ol» ^«fl, ^01 ^4(500)*r fill JM(494), fill -fr* -¥-^(492) ll 

#^(496) .2.3. ^4* ^ 5fl4. fill jI^S ¥-ffl(494)fe £7}4(422)^ 4 ^ 
p>cl<Hl ¥-44 Jl, fill 4* ¥-ffl(492)fe £7}43 t}s 4* p>clo)| Jf-434, 
Jlfj -¥41 (494)4 fill -fr* -¥-ffl(492)fe #^^(496)<H1 4*11 43. 4^514 <g-£ 

*** 44. 444, <?r7}4(422)4 o>efl tExr 4 44(486) 0.3. ^¥-3^ °fl , 
fill al4 ¥-ffl(494)fe -§-444 °>£>.4 *m ^-^ ¥-ffl(496)fe *4«g* 4 ^ & 
4. 444, flU ¥-ffl(492)7} -g-4°J°11 nj-e^ *fll <ffl44(500)^ 4-8-4 4 

4 44-§r 44444. 
<75> £ 13-S- £ 12°1] 5144 »li ^^71(500)31 -f-7} s|3.513.4, 44»(R1 4 

R2)3 ^444. 
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5?6> £ 13-1; #2:4^, *7V^(422)0] ^-¥"444 gjl ^Tfl 3j4 44°114. *] 

4*(R1 ^ R2)-g- ^4 it* -8-4 4^, £7>4(422)4 o>Efl « 0 v*j:o.s ^4 3 
ofl 44 44(RD4 &4 44(R2)4 4S ^444. ^45.5., £7>4 

(422)4 ^bWI 44 #344 0UT2# ig-n #34^r ^44. 4 

4, S. 12«fl £44 ^ni -a^i 71(500)^ £7>4(422)4 ^-¥-4^1 44 7V^S1fe 
iHlf* 4^ 44* 4MJ« #34-§- 4 ^ S14. 

<77> £ s. llofl S.4€ *fll 4^4(480)4 4-& 44°il4 fi]^-^- J£r$f;}7\ 

fl« 5L4 -2-3.4 , £7>4(422)°fl 344^ 44(518) ^ 44(518)°)) -¥-44^r 
7l|l -^4(540)3. ^4 €4. 

<78> H 14* 42:44 , ^11 ^1^1 71(540)^ £7>4(422)4 4 » nfcls}- 4-& 4 

44°fl 444 4444 ^7>4(422)* 44^ 4£(0)°fl 44 4*fl44i-I- 7} 

7>4 H4|^1E-1 4, ^(trimmer) ^W^iL ^44 ^ Sl4. 444, ^7>4 
(422)^1 4 «r 44 4€- 4 44 £ 14°fl SAl^ uj-S). ^-o] ^ 7 ].3l-(422) 

4— -§-44 4 44(510) ?2 ^ 4*11 44(512)7]- 44 € ^2. 5tU, .E 
14°fl 5144 u><4 §el, ^7>4(422) #-2-S.44 ^ g4| 44(510) % % 44 
44(514)7} 44 4 -rE 44. 
<79> oil- $Jsfi, t]|1 -fflAj 7 ](540)^ ^2 JI^ -^-711(522) $ 42 -fi-S- -¥41(520) 

sL 444 ^ S14. 42 ^4 ^-711(522)^ ^7>4(422)4 4 ^ 444 4444 
4£4(524) * £511(526)4 #JL. 42 -fr* 44(520)ir £7}4(422)2} 4-g. » 

444 4444 4514(528) ^ £^11(530)1- 4^4. 444, £7l-4(422)<>l =f. 
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^3^1 ^ ^7j-e^(422)°l 3 ££r ol-efl ^^(516)5. -g-*J<?H aj-e)- *]]2 
-¥-^0(522)^ -g-^ol^l ^O-M- ^2 -R--S- ->M(520)fe -g-^-i- *r £4. 
*fl2 Jl^ -¥-^(522)Sl £^](526)2)- ^12 -fr-S- ^-^(520)3] £31(530)7} 
^S- "}^!tl= ^7>^(422)S1 ^"31^^ n}s} ^}t\} 5]^ t o]^^y 

iL^r ^^2] ^5|-S <?]s)) ^sflA]^^ >S«-cf. oj nfl ( ^Aj7l(540)^ °1 ^ 
«• THsflAln^sl £2^1 ^-S-sM 7>^s)fe efl^* °>^S.zi <§Eflo] ^oj. 

£ 15 (a), (b) 3* (c)§£- £ ll°ll *)|1 ^'71(480)21 a 4€- <M 

Al^S) sq^-fr ^^5>7l ^7>^(422)<H1 4^-1*1^ ##(562) ^ 

##(562)<Hl Jf^-sm *U ^ 71(560)5. ^^cf. 

£ 15 (a), (b) 3* (c)-&* %Sl^, *]1 ^71(560)^ £7}#(422)2} *} 
cll-f^ ^°fl5L ^ Sl-fi^. ^71-^(422)* ZJ-5L1- 

(560)^ S. 15 (aH £>M€ ^o] ^ 7 >^-( 42 2) ^o.S-?-Bl -<il «I*!l 

(570H £. 15 (b)<Hl £a13 uj.a}. £o] ^7^(422) 

El ^ o>t| (572HI ^£ $13., 5. 15 (cHl n}s\- £o] £7} 

^(422) #^.S.-¥-E-l % «i^l °>cl(574)o)l Jf^s) ^ 2*4. °1* 3*11, 4! 
*1(560)fe 33 7>#H ^(nl3E.Al)S ^ 5d4. 

#1?. 4M(560)7> &*\st. % + , 4H(560)^ £7>§* 

(422)«l SI SEfe o>efl <TO(564).o£ ^iM^ofl 4^ 7>^£l^ 

3*€ ^£°)1 #-§-*l-fe eH*i# °\^3l=l ^Eflsl ^<y-a- #4 
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£.*] ZLB\^, -SH (560)7} 71- ^fi ^-f , ^ ® 

*K560)tt ^7}^(422)o) Stt ol-Hfl ^(564) ^B^ofl nj-e} 7>^S]fe 
7}^5L» ^#*>J1, 3#S 7>#£<H1 ^-§-*Hr 511 -A* £^ cl^m SEfe <4*3. 

zi ^eflsi ♦^^cf. 

<82> £ 16-8: £ lH *Hl ^!-^7l(480)2l IE Cf.g- ^Aloflo} 

^-¥■(590), ^^-(592) ^ ^^(594)S ?^€t*. 

<83> £ 16* #2:S}<a, S\& «#(592)* ^7>§l-(422)ol nfl <g^€j> 

(600)* 7l§o.S AlTfluf tilAlTfl « 0 >^=(598)°.S. 3]*is:}n] ZL°1 Sl^Hl ^7flSl 
**(596)* o>^s>ji flcf. ol nfl, *fl-^.(590)fe 3M «#(592)2] *(596)°il 
*!# SAVSVJI, ^^»-(594)fe *(596)* al^*V ^^*>al, 4 

^-i- ^7l^<y aijls. ^tsH, ^7l^o] ai^s. ^i^i^ 

#^£-7}- 0UT3# *«fl #^«-cf. ofl» 3l*Rr i<y^sl-J17l- sl-fe 

^V-8-^7} ^7^(422)* ^« nfl S)^i ^*(592)* *1 Tfl i+ h_V a] 7fl «J- 

^(598) SJ^SW, £ r ; t-?-(594)-^ 31*1 €*(592)«>1 Sl^tMl nfe)- Al^-tg- 

0UT3-§- #^«tf. n*eH, «1 £ lH ADC(462)vr ^-2.*M 

^Tfl ^cf. £. I6°fl SAl£ ^1^71^ 3)^1 o1sc-1(rotary encoder)^ ^ 

<84> £ 17-Sr £. lH i^l€ *lll -ffl^7l (480)^1 a cf-g- ^AHlsl :&-§- ^ 

s>7l JE^^ , £7>3*(422H1 aN^^lfe ##(610) ^ ^^(610)<Hl -f*>- 
*)U €^'71(630)5- 
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£ 17* ^11 >a^7l(630)fe ^(614) ^ ^3^(612) 

3. *H1(614)£- ^7>?}-(422)2l *V ^ nl-Cl^ nf^SlJl, x}^ 

H o v * ^^^-(612)^ ^7>^-(422)Sl cfs. 2, t^cH)^ *H3(614)°..5.^-Ei ^5] 
7>^o| * 3^ ^o_S. ^^]^ 7^o] * ig.$=.g. ^^s}jl t h 0 v 

#^«r^. ^ 7 >3J-(422)21 ^ #7V^ 

(422)21 ta}^ nj-cH Sfl^-sVJl, ^7^(422)2] 4€r ^ °}tl^r ^7>^-(422)2l 
n^o)] sfl'Wr 3*1 *}#^*}^. 2Bl45V^, ^ ^-^-(612)2] # 

^-a- ADC(462)2j- -fHd_o s ^ -g-^c»l^l f}cHl D >£ 

3^ H^*^, 7H(614)-Sr -§-*!°l.fe 4^ dMo11 nf^fe ^ o] 

^sW. £ 17<H1 ,£Al^ a>fif ^-ol ^71-^(422)2] af^ ^ nf-c^ 

^7l-^-(422) #o.S^-E-| ^ n>c}(622)°ll Sfl^sl-Jl, ^7>3i-(422)2l of ^ v} 

^tt ^71-^(422)21 #o.3.-fEl >H] •d*)) °l-cl(620)°ll sfl^ ^£ £U, £. 17°ll 
51 a] £ H>sl- ^-el, ^7>=1-(422)21 v}® ^ ^7^(422)21 tAS^El 3} 

H-cl(624)°fl SWl-Jl, ^7>al-(422)2l °> ^ £7} a}- (422) 2] #o.a. 

JfE] 41 °M(620)°)1 Sfl^ ^5. Sicf. ol nfl, 7\4r ^ 4^ Jf(612)^r 

^7>^-(422)ol $1 cl-Efl « 0 V^(626)AS ^Sl^] ^ 7>^E)^ 7,Mr°l w o v 

21*11, t>># w 0 Hg ^^^.(612)^ 7}ololE D }iivlls ell^l^Ela(GMR:Giant 
Magneto Resistive) 4*1 (n^Al ) a. ^ <^v\. 

*A<s% *fll ^ 71(480) ^ ZL21 -gAHll-o. ^s.^ ^/SEfe Q£9) £?M 
aloli #14^1^ ol- v\v)o\]5L j^-j ^ o^cf. rtem, 
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£<>1. 4U -fflU 7] (480) ZL&\ tfAWfc* a\W7} ^Ji» fl«JM 
£7^(422)-§r ^1 nfl, £ 71-?* (422) 2] t^M^ z}-£7V ^3. £SRr ^-g-°fl 

£ 111 «-S-¥-(lflA)fc ^7V^-(422)2] £ 

°m £7>i*(422)2l -§-31 <a* tfg-*]- £°1 ^SL 0^4(^440 <a-7fl). 

°1* fl«fl, 412 €^71(482)^- £7H*(422)sq # fj-^fi] -g-^<y* 

ol-ai, -Sfl^ 4|3 4l<87)(484)fc £2) £ £fe ^. « 0 v*J=sq -g-zi 

■a* -tf^Sl-Jl, ^-^S ^# #^*>cf. £Eth 4]4 -a^7l(486)fe- £21 2* 2E.fe 

4- -g-aj-y-g- 4Hi*l-SL. ^€ «4« #^«-cf. ££*h 415 4Q-S7K488) 

£7>3i-(422)Sl a* -f «S-*J=2l -g-a^-g. *HJ*Ka, #3^ 
t}. ©1 nfl, ^16 «^j7l(490)fe £7>^-(422) ?o.£J?.e) ^(424)2] -g-aj 

<a* 44A1--51. -SK^ #3o"Rr £7>^-(422)2l * n]- 

<=1(426), n>cl( 4 28) 3L^r Afl #*fl °Vt)(430Hl #4. 

412, 415 ^/a^ 416 447l*(482, 488 5l/3E^r 490)-°r 3j/2£^ €£2l 

a|«H3E. S>M- ^71-^(422)2] nfclofls. n^f) ^ XlJl, 4]3 ^/SEfe 

414 4^ 71(484 ^/SLfe 486)fe -SL-&^ ^/SEfe 3l£2] £J§- Sl/BEfe ia}Eti 
°V^« *r 5at+. ^14, 412, 413, 414, 415 ^ 416 4H'7]«-(482 , 484 , 486, 
488 ^ 490) 44^8- £7V^-2l ^-a]<aol ^cfl^. s]^ «4cW 4^ 

3fc 3°1 4^3*1-4. 

£. 11°)| £.a1^ »)2, 413, 414, 4]5 5? 416 -ffl-S 7l»(482 , 484 , 486 , 488 
o> 490) zj-zf-g. ^ ^jlA-ls ^ 5icf. ojl^cfl, t))2, 415 SE^r 416 4&<$7] 
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(482 , 488 SEfe 490)# ^afe ^ 4&*\ Msa] )fe ^7>^( 4 22)ofl JMJ-SM 
^7>^S1 ^--f 41^*11 #£(424)S| -g^-fr z}-z]- -S-S^jI. 

#3^}. 413 4)4 -a-a 71(484 Efe 486)# ^^s>fe -ffl>H( n l 

-a^-sl-i, ^4* #3^1} . *|12, 413, 414, 415 ^ 416 ^7l 

#(482 , 484 , 486 , 488 3? 490) T^Sfe ^ *1*]t= a>°13. $*\(n]S. 

Al) 3^r 7>#5L «-H(nl3£Al)s ^ 5*4. *M3 **W ® 

^3. ^« , *MJ ifl^fe ^^iq. ^7>sl-sl -g-31'goll nfef <S*Rr 4#£.°ll 
-&-§-*!■*=■ efl>f-g- £^ ^JLZZ. ^Eflo^ ^oj-o. tt3.x\ #^^4. nsl 

4, ^ A^S. ^Uife ^o|4 £7^3} -§-*) 

412, 413, 4]4 ^ 415 ^7l!-(482, 484, 486 ^ 488)3.-^ -fr^ 

4-§-€4. ^4, 416 4fl-8 71(490)3.^ #^£l^ 

^>-§-A>7> ^^5>7l #^*V5ife-7>«- 33 *M 

«fl 4-8-^4. 

41440 £?fl*4l. ^ ^£|-¥-(464)fe ^7>^(422)2l ^-f-el*! 4-£( 
6 )# 4ll -a^7l(480)3.^-El <gs^ -ffl-S^ ^4s-¥-Ei -t>#t!-^(4l442 #4]). 
^■a, 4)1 ^1^71 (480)7> £ 12, i 14, £ 15 (a), (b) SE^ (cHl 44 

A]Jr *)Bl-¥-(464)fe- 7>^^ 7V^^ Ti^H^i, 7j-«S 
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7>si-(422)2l tH*-^ ^-£( 5 )♦ ^elM-, *tU -91^71(480)71- £ l6°fl 

HA)^ H >fi|. ^-o] ^ o., a]jt ^ 2] t(464)^ ^#-¥-(594)3.-^ <a^tl 

^71 A)^7} 33^2) 7)1-3- ^O.^^ ?l~g-tgia S^S. 

■¥"^1 ^7V^(422)2l ^-?-e^ z}-;e(0)* AV^^cf. s^ f 4]Aj7l(480)7l- £ 
17°fl JE^s} afsf ^ol a)^ ^3^(464)^ 

(612)s^-e^ «a^«- is-fl=o.s^.^ zhi* -a-t^. 

SEtb, Hfsq- £o] z^s.» a>^ s£<£ oj-qe)-, X1440 ^l^l, 41s 

*l2l-¥-(464)fe £ ?J/3^ ^7>^(422)2l -g-^°J* ^^S-f-E) 3 

Ji ^, zf* 4>#« ^£ fl^K ^1442 0711). °1» flafl. ^El-?- 

(464)fe »12 4flA>i7)(482)°il>H AflAjs} ^4s.-^-Ej ^7>^-(422)Sl # JE^ ^ 
Si -i-aj-ysl ^^s.a-1 Al-g^al, x| 3 ^^7l(484)oflAl aja^ ^.g. 

-Sji-Ei ^21 ^ SE*r :f «J-*J:21 ^-31°J21 X12 aV#*M, X14 AflA} 

7l(486HH AjiAj^ ^s_^.b\ ^21 2). 2^ » 0 >*J:21 -i-aj-ysl X]3 £ 

^3>1 ^#31-^1, X15 -a^7l(488)°l]^ AflA^ ^S.-S-Ei ^7f^-(422)2l 2)- £E 
tt -2- 1}-^2l -g-zj<yal X14 <S^3>| -t>#*>^, *ll6 -a^7l(490)<H1^1 ^ 

^3.-^ ^7>^(422)2l ^H^E} AflBi^ 3J.^(424)21 -g-ZjoJSl 
*fl5 >S$l3.-H AV-j^d-. 

°] "A, ADC(462)7> n}<2fj ^-f, Aljr a1£)-^(464)^ ADC(462)5.-?-El 

$ Cl^l* ^Efl^ ^^-^-El Zl-SL ^/£fe Sfl^fe ^#^10, 

ADC(462)7V dV^sI^) -ffl>a^-(i9A)S.-¥-El «as|* AflAi^ ^jL-^Ei z}- 
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£ ^/SLtt *l)<£sKr ^fl* £ ll°il ^ ^ el ^(464) 

2]- ^^-¥-(468) *1-°H1 ^a]^o.S. nf^E)^ o]El^lol> 1 -Y-( 4 66)^ a]J> ^ 

el-¥-(464)S-¥-E| 2+£ ^/SEfe zj-* ^Efl^ ^^ul, 

€ ^-E<4 ^JSL ^-¥-(468)5. ^ SE^r -¥-5d-5-S 

<93> tj-jg, -a!^Y(19A)7l- *1]1 ^-^71 (480)3. ^-t-, *1)442 ^l^l , 

^iL ^^-¥-(468)^ VS. *ie)-?-(464)o)H z}-;E3.^-El Z.<H^ 3*<3(42)«11 

*\$] l*HH<i! 3*1* ^Sl-Jl, l^^^j?! 3*H1 e*l)*Rr ^iL» ^> 

-g-7>7> 5.-?l^*>7l» ^s}.^. <?1^*>J1, <y-*m #33^ 0UT1* 

jg.^ ^^^.cf(7fl444 #?!]). ^7l^ ; l^V^^o] fl^lfl, ^-^(42) tfl-f- 

«HH ^ ^^-3.21 ^^1 Sfe- *M «S-*J=^-S.2l 4q^l7V « ^ sx^-. 

<94> Cfa. ^Al^jofl 2ls><a, ^-?-(19A)7> *fll ^71(480) ^ ^ Z\}2 SE 

^13 ^1^1 7) (482 SEfe/* 484)1- ^-^V^ — o>^^- ^442 ^^1^<H] . 

^Ji ^^^(468)^- *fll JE^/SJ *fl2 z^s.-!^ 8^(42)^ 1*> 

?l^*>7l» €*Kr ^iL3.^ SWKH, <?!^€ #^#7}- 0UTl-§- # 

^^(^444 «am. 

<95> ols]-, ^)1444 £.7j]ofl cfl^}. a)-^^ ^^H1(444A) ^ =L ^a1^(444A)1- 

^*8*Kr 3J± A}@j^-(468)21 ^Alofloi ^ ^ ^u.^ 
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<96> £ 18£: 2. 10<H1 S*]Q *1]444 tfl$ H ^M^}(.U4A)9 ^^7] 

$ fi^H^, 2)]1 AS *WRr *fll ^-E •gflS.JMH #-gr 1*} 

3*H1 Sd^r ^ilt ^-7)1(^1650 - ^1654 £?ll»)3. °l-¥-<H*Icf. 

<97> £ 19^- S 18°\) ^1444A n^s}^- S. 11<H1 2-*-l€ ^M. *m 

¥-(468)2} ^*Hl(468A)2l , ^1 ^5. ^3 ^¥-(670), ^1 $1*1 

^¥-(672) 51 ^iL <?i^¥-(674)3. 

<98> ^442 ^l^Ml, 2fll z^-i .gcqs-^oflAi Sl^Kr ^11 

^2 -id^cK*)l650 cj-^l). o^H, ^1 4^4^ 1^>«^?1 7fl 

=r# M-Ej-^H, ioltg 3}-<S(42HH =^3g £ ^ ^3] ^T-flsHr ^iLSl 

<99> A]jr ^^«-(464)7l- z^^-Sr ^#sV^rq-^, ^650 ^sgSM 

*111 AS ^¥-(670)tt ^2. ^e} ¥-(464)3. ¥-3 ^ici*} INI* * 

£71- ^fSl-fe 2fli z]-2 HlHS «*HI 4d**Ka. n 

2. >g^# 2111 nfl^¥-(672)3. #^^-4. S-'S, ^£-7> 0 ~ 90°Al-oHi 

*1 -tV#* £U rt^^Tr '3'°H 2)11 ^S. 0 - 30°, 30 ~ 

60°^ 60 ~ 90°QJL nfl, »U z}-£ ^fl ^¥-(670)-^ ^Jl ^e)¥-(464) 

°1M ##3 ^27V *ll 7fl£q 2fl 1 igfl^ e\± ^sV^7># 
4(2)1650 <3t)1). 

<ioo> g:^ aij: ¥-(464)71- Ass\- £fe/^ ^112 ^#s>5a4<3, 
211650 ^-^l* ^^s>7l ^Sfl, *)U AS. ^^¥-(670)^ 4liL ¥-(464)3. 
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*m "Bem^ ini* *«n ^£2f aL^/^3 ^)i2 ^sm. «a^«- *t 

£2} *lli S£^/^ X12 sfl'g-sRr ^sl» th* ^47V ^*Kr sfltsKr Ttfl 

<ioi> ^1650 ^Tfl^l, AlE»^ X| l Z|-£ nfl^s}^ 1*H1 : 3 < ?1 ^*)» ^ 

4(^1652 ^-7)1). oil- ^t}7] ^sfl, *fll fl^l i4W-¥-(672)fe *))1 A5L ^fl « 
^(670)5-^ *fll ^^2}- nfl^S]^ 1*KJ3<?1 ^^}JL, 

<102> ^1652 ^-Til^l. l*}^*?] fl^lSl- "ti^sq^ ^iL» #jL, S 0 V?1 

^*^7> ^.613.^ o] ^ ( ^i 6 54 cj^|) 0 |s. ^ o] 

^-¥-(674)^ *lll 3*1 °lRlJf (672)5. Jf El <a^«- 1*>313<?1 3*154 nfl^s)^ ^ 
Ji» ^^sj-Jl, -*•}-§- 7>7|- ^->£5>| -a^sl-Jl, o]^^- ^ 

Ji» #^^V 0UT4» -f-'sfl #3^-4. o]* <Hsfl, °l^-¥-(674)^ l*V«3<a 

3*]l-°fl ^7)jsHr JEfe n ^•iSt-i-t- a| 

Dl£Al)2|- X]l 3*1 afl^ 1 -¥-(672)5. ^-E^ 0^1$; l^^^ 3*1* o^efliSsH 

<103> ne-IM-, -a^'¥-(19A)7l- ^]1 -91^71(480) fj-q^ ^4 SEfe/^J *fl5 ^ 

7] (486 3^r/5? 488)» ¥-7>2jiiS. o>3^ ^-f , X|442 ^iL 
(468)^ X13 SE^/^ *fl4 <S33- A^S-^-B] I^J^ S^olHsl 2*1-31 3 <?]' 3*1 
«- ^^sV^L, ^3 2^€^ < ?I 3*H1 ^TflsHr ^7-1-71- £°1^?V 

3_x\ o]^tbcf(^l444 #?)1). ^ 7 H, 2*>33 < ?1 3*13", 5L°Il! Sl^H ^ 
91 #«*<>IHsl 3*11- 33*b3-. 
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<104> ols> t ^444 ^-Tflofl tf\i& cf-g- ^Alofl(444B) §3 n -^aH](444B)# ^s). 

3). go] *)^c}. 

<105> £ 20-g- £ 10<H1 *fl444 ^-Tfl o)l tfl^ ^A]oil(444B)l- ^Z}?] 

3^ tS^Ii^, *fll ^3!-^ Sfl^sHr *fll AS. >#^2}- A}2 AS. ^ 

sfl^Hr *)12 ^^Jf-Ei l^^J^o] ^-7)1(^1690 ^ 

^692 ^7))#) ^ l^^^l ^^-&S-¥-Ei S-gr 2*H}3 < ?1 ?)^)« o|^-sH 

# H-fe <S7fl(*ll694 ol=.o]^)cf. 

<106> £ 21-8: 5. 20<H1 *1l444B ^l* t^*]-^ £. 11<H1 *JJiL 'tfej 

^-(468)^1 ^aH1(468B)^ *e}£^, afli ^ *fl2 »g$l ^Y*(670 ^ 

710), *l]l ^ *fl2 41*1 ^^(672 3? 712) 5-! ^1^-^(714)5. ^^nf. 

<io?> ^442 ^7fl^«Jj|, ^11 ^^2) *lll zJ-S. «3fl##<HH *fl#*Hr *U 

$41* -a^s>jl, *)12 4i^2l i^2] *fl2 <a3*#°M Sfl^oHr ^12 A 

S $4l» ^^^4(^690 e-Tfl). °]7}*\, 42 ±*i^^ 42 AS «Sfl#^ nfl^ 

* Slfe l*H13 < y ^^121 7fl^» q-El-vflcl-. o>oj ^ U i^^ 7 > 5L°i<g 3|-<3 
<HM ^ €^fl°1-£r ^^.21 711^1- q-El-vfl^ *ll2 ±^^r^ SJ- 

3^4M ^r*! *&*&°-3- #7flsffe ^^21 7fl^» M-El-^lcl-ia *)12 di^^Nr 

<108> ^690 'StHH, sfl<3-5}^ *)U AS. $41S. A^Kr ^oll cfl^. ^tg^. 

*)1650 ^•T^lel- fljslES Sfl^sRr *)U ^flfe- £ 19 
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4 JEAl^l 41 zfSL «g<H 33-¥-(670)^ i 214 5L^<a ^1 zJ-51 

^-¥-(670)4*1 # °1 «T 3fl#*Hr 412 zJSL ^6fl, 4 

2 ^E ^-¥-(710)^ 4)2 ±^S\ ±^St\ 42 z|£ ^]JL ^E]^- 

( 464)5. -¥ El IN21- *4 "y^?!- 43 ^/£fe 414 ^^2f wlJSIsl-Jl, 43 

44 ^^7> ^<sRr 42 U^i HlS^l ^^1-4 -g-^*M ^^s>^, 

gqg 42 ^$1«- 42 $14 4^-¥(712)5. #^*vcf. 4=34, 43 SE^r/^ 
414 ^#17V ^V#5)^* 42 4-5L ^^^-(710)^ -tfJL 4b1¥-(464)4 

4 43 5Efe/^ 44 £$14 ^ste sfl^Rr 42 ^£ 42 

9] 42 zhE <3$11-^°1H <a*)«th 

41690 "a-41^1, 411 ^1-5. *§S)s± 4^3^ l*}$J3<y $1*1» 

a}e«£ 42 4-2. ^^<2f 4^5)^ l*H13 < ?! $1*1 » #^(41692 <&4). °l*fl» 

§71 $14, 41 •a^sf D H^5i^ l^^'a $1*1^- ^- , a<Hi4 ^ 

u o v *2l $l*H:n, 412 zJ-51 ^^2f 4^=1^ l^V^^^l $l*l^r s^<HH 
^4 «j-*j:o| ^i^si-ji 7V^tbcf. 01 4, 4690 #4* ^^S}7l flsil, 41 $14 
^-¥-(672)^ 4652 #4°1Hsl- ^13*1-41 41 z]-£ >g$]<4 4^3^ l^^^l 
^ $14-1- ^ji, 42 $1*] 4^¥-(7i2)^ 42 4£ ; t^-¥- 

(710)S.¥-El 412 zl-E »§$)S1- 4^S)^ l^Ha*}'?! fl^l^l ^3 ^^21 $1 

*1* ^-al*VJl, =r3 ^ ol^¥-(714)S. °ll» 

41 I£tt 42 $1*) 4^-r-(672 712)^ 4l SE^r 42 ±^^r^ 41 1 SE 

42 zl-E <a$l# zWl *&*£2\ $1*1* *lel 7WHr 

^^•-¥-( D lS.^l)Sl- 411 5£tt 42 zJ-S >g$l ^-¥-(670 £Efe 710)3.-fiM 
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*)U Srr ^12 AS. o]£s||iS5H *| #¥-°ti ^^-^ ^ JE-fe- 4^ 

<no> 41692 ^7fl^«H, 7l)2l 1*1-^3°} 3*1» ^sg * HVfs 

#«><a WW 3iLS*l ^tW^ll 

694 #7fl). °1» fl«fl, ^Ji ?l^-¥-(714)te afll 3*1 "fl^-¥-(672)S.-¥-El <yej*l 
<H*lol « 0 V^ 3^ ^ 3*1 Dfl3§« (712 ) S .«El «g^« 1*1- 

33<?] 3*1<2 a 0 v^sl 3*l3.-¥-Ei 2x}Q*A9l 3*1<?1 ^ S ^a) 

"H'Elfe ^^*Vol, ^iL» *l-8-*}7> i?]«8«- ^JiS.-*! 

<J!^*Ka, <?1^€ ^iL» *3^*V 0UT5» #«fl -y^ 
-¥-(714)fe 2^-e^)°l 3*1« D lEl ^l^Hr *l*J-¥-(°l.E*l)3- 4|1 

3*1 "I ^¥-(672) ^ ^12 3*1 "11^ -¥-(712) 3.-9- El °J3?!r l*N>a|?! 3*1#3.¥- 

ei t 1 * 2*}«3<y «i^|s ^c E fl i# *i#-¥-°fl *1#3 3J£* 
^-#¥-(°l^l)s ^ flc*. 

<m> <sj 7 ]A-l, -*fl^-¥-(19A)7} *Hl 411^71(480) ^12 - 416 -^^7)* 

(480 ~ 490)* 33 3^r<Hl AA °>€^ ^M. (468) *K*7fl 

<112> *1^*1 S<?1^ 3^o)] fi Al^ a>^-x>7} ^)*Hr ^iL!- ^l^sM 

<4 oj^eVi-ij- ^sRr ^giL #*1 £ ^°fl tlM *MJi»t|-. °1 «fl, 3 
a. <gsj #*1 32 wj-^-g- «>3 S°l i"?]^3 ^iL» "y^^t ^a.s.7-i 4 
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£A]^ £2] 4l$*f| ^-^(424)°1 -g^^t}. nJ-eH, ^iL7> A>^>7> 

^3|*M» ^sf-b ^iL°j7>» #**W fl«fl, £ 10 % 111 ^ 
<a^ u o v, S 3> *|6 4471(490)* *«fl 4**11 ^^(424)^1 -g-aj^# ^ 

e. ih s.*\& ^a. ^ii7> Av-g-^^i- ^^*> 

*r Sicf. ol "fl, 4i«W468)fc Ajajev ^Ji* -g^tf a) 

£7V 4**M* 5i^7># ^Af*>7l fl«f|, S > ^^(424)21 *3)<a°l # 

S) ^6\] *H#*H=- ■g-3| < a?l7># ^A]-*l-7l flSfl, Ajjr ^El-¥-(464)oflAi A}.^ 

^12, all 3, *)U, ^15 all 6 ^1^7l-i-(482, 484, 486, 488 ^ 
490) zj-zjv& ?8iL 3? *'flsl -§-8-3H Aj^^^s 43* ^ SI 

A. i ll°fl -£A]ig *fl6 AfiAj7|(490)b ^71-^(422)21 #3 -gr^-i- #*1 
S. 2°\] S.*}& ^^7l#(30, 32, 34 3? 36) 2^3) ^« =r Sl^, *H3 

S *1|4 €^7l»(484 486)£r £3 3, ^, ^ -f 414 S}^ ^aj 7 ] 

(38)21 0^0. ^«8$-g- ^ Sicf. ol nfl, -fflAj 71(38)^ ^4 ifl^7l(486)°J-# 
n>^*V^Al ^]3 Afl^i 71(484) cfl^l<Hl ^1 -i^7l(480)M- *)12 4fl47l (482)# 

#4. ol 3 o. ^o, 3 $ 41 0.3)0] £7^2) ^JjLiyolul. # 

^ + u o v *2) f2i 0 J£.S cfl^l^cf. SEtt, -ffl-8-¥-(19)fe ^7V^-*(20, 22, 24 
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* 26) # Sfrm X15 €^71(488)1- n>S*H , ^7}^9] 2$ S£fe -f 

<ns> o] c|, ^. ^ofl S]^ ^ji 5£o]^ ^o. > ^1^1 71(490)^ ^sg 

SA)^-(llO) */j£^- ^3) a A] ^-(112)0)] Zj- S^#i# #SJS>71 

«l| ^ SiS, 2:71 fl^(lOO)* #^*>7l ^«fl Af-g-Sj ^SL SlCf. ^7^, 

^£ a}s<71(70)« a] Til U> si^Ai ? i7l fl«(H, « 

XU, Xl2, Xl3, X)4, Xl5 $ *l)6 4«^7l*(480 , 482 , 484 , 486 , 488 ^ 490) 
©1 5L^ Af-g-sj ^ ojcf. o] ^ + , afl^fe ^7l# 3|- SE-cr/* -f * 

sVM-S. 3£©1eK44)* 4^5. ^^71(70)^1 $1*1*1*1 cj-g-, 

*H6 4HM(490)» -g-*M*1 #^^V ^, cfA] ^1, $}2, Xl3, *)|4 $ Xl5 €^71 
*(480, 482, 484, 486 ^ 488)^ s>M-» Af-g^M #5. a}^7](70)» 

1.0 ~ 10.0 U$HH ^*Kr fe^-ofl ^^Al?lcf. ojsf Hl^Tfl, <&-§- Aiej7l 
(74)7> ^ 

<H6> o^7l Al, an 14 * XI 16 <2-7fl-§- ^12, X13, X14 afe X| 5 4HM 

» -i-aj^A] ^ ojcf. o||« -t^, xl4 BE^r XI 5 €^ 71(486 SEfe 488)* 

<117> ©lAj-ofl^ uVef ^o), .g. ^-tgo)l 2ltl t+Sl-S -g-^21 5.0]^ 

"o 1 "^ 2*>3) *?H>M D >^^» -M-**H=- alt7Wa, -M-**^ eiHJifl 

S ^m*>7)l 3*>^Aj-S] ^TloflA-l ^ £U, -S-^7fla] 
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=r 31^ ^-SLl-S- $&°] Sl^dl cc}-ef a7)i =^ 
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13 t 1 * 1] 

(a) ^7flS] ^att ^-¥-1- S^^hL^ ^sj. 

(b) <«m« ^"71 £<?]D S^ofl i<?]^S>7ll- ^sHfr ^17} £f-sH ^ 

(c) 4 V 7l i<J]^ 3"3oll ^SKf ^^.7)- i^-El^l 

(d) "^71 i°l<3 3^1 -8-71 ^*Rr ?8Ji7> S^-SH Slfe 3J*-3. «"#£l 
#71 ( C ) -8-7) S-SlU S)-<a°fl ^7) ^S]-^ Tgil* S.o]^ 

*h *i, ^, ^ 3- >£*J=«-# aMSL *>q-s] #^0.3. A]~g.7Hl si 

-§-*!<«-§- **11 ^71 (a), ^"71 (c) -3-71 (d) #7fl»f> *V«47l- ^^E) 

[^*J- 2] 

*)U *J-°fl Si<H^, A J-7l (c) #31^ 

(Cll) ^71 i?]^ 3}<g°fl ^-71 ^IsRr ^iL7l- i^-51^1 
Sl^, °1^7l S<>1^ S^* 7l^O.S. ^71 3)<5Hr ^«17V £^ofl 4W> 

^7> J2.-E-3M1 ^^l3j-^7>» ^-^el-^ #7)]; 
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(Cl2) °}%*\7] &S] #7] 3.<&y S^* 7)^0.51 #7] ^*Hr $3.7} « 
^<H1 3*l*Rr -?J — ^5]^, #7l 3^ "3* #7l 5)- cl^-A]^ 

^-7] ^)s> fe 3 ,3.3. #7} £C]^ ^o,) 5L^-Al ? lJL, #7l (d) ^lS. *!*8*Hr 

£31; $ 

(Cl3) °]%-i>}7] #2] #7] i<?]<D Sj-^-g- 7)^0.5. Aj.7] ^*J. fe ^^7}. £ 
^l^Kr ^O.^. ^•^■Sl^, #7l i<?l^ ^•^•i" #7l 4 #$.2.3. Ol^-A] 
^ #7] ^JeL* #7] ^.^o)] if-Al?lJ7, ^7] (d) '5j-7ilS ^1^5> 

[3^8- 3] 

^1 #°fl StM-M, #71 (c) #31^ 

( C 21) #71 S^o]) Aj. 7 ) ^5>±=. ^.£7} &-gr 

33, °lf-sV7l ^ Aj-7] iojtg ^13 -g. 7l^O.S #71 %-5\±= $2.7} 

(c22) o)^} 7 ] ^21 Aj.71 i?]t g 7l§O.S #7] 3J*Kr ^Ji7} & 

^AlsKr 30.3. ^r^rEl^, #7l St-'S* #7l # ^AS. cl-S^H 

#7] ^iil- Aj-7] JO]^ ^.gofl i^-Al^JI, AJ-7] ( d ) ^i}^ 

(C23) ^1^5>7l #$] ^7} ^.g. 7)^0.$. #71 $2.7} % 
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ofl 3*l*Rr 5J— S. #2-513, #7l £<?]U #7l ^ o]^.Al^ 

#7| ^S>fe #7l S^ofl i^-Al?lJl t Aj- 7l ( d ) cj^^. ^Sg^ 

S-^ilJL *Rr EMV3 ^7i#Sl ^ loj^ a o v^ 

[3^# 4] 

*fll #°fl #7] (c) 331^r 

(c31) #7l #7l ^s}^ ^2.7} SLfys\x] 

33, ">1**M 33 7)^0.;= ^S.7> ^l^ofl 3*1*1- 

T=7\ $L^°\] $\*]f>\T=7\mr &i£i>\±= i=l Tfl; 
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